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The Environmental Fate and Effects Division has reviewed ten studies related to potential tank 
mix additives for their compatibi lity with the GF-2726 (Enlist Duo) formulation of 2,4-D with 
respect to droplet size spectra and AGDISP deposition. The objective of these studies was to 
determine whether the potential spray drift from tank mix add itives extends beyond the bench 
mark 30-ft downwind deposition of GF-2726 alone. A total of 52 tank mix additives were 
submitted in ten studies listed in Table I. 

Forty three tank mix additives containing GF-2726 formulation and GF-2726 solo were evaluated 
in a low-speed wind tunnel and the resulrs were submitted in the MRID # 4987670 1. Preliminary 
screening of this study suggests that critical raw data were not included in the submitted study. 
Therefore, the study is classified as unacceptable bu t upgradeable and a DER is not generated. 
EFED recommends that the registrant resubmit this study with the missing raw data along with the 
defic iencies below addressed so the study can be re-evaluated and potentially upgraded. 

• The raw data of calibration measurements of air speed in the wind tunnel and the flow 
rate of nozzles with various tank mix additives were not provided in the study report. 



• The densities of tank mix additives are not included in the study report. Densities of tank 
mix add itives should be included in the repo11 to verify the calculations of volume fract ions 
of non-volatile fract ion, an important input parameter of the AGDISP model. 

• The estimated deposition of AGDISP for each replication for both GF-2726 alone and GF-
2726 + tank mix additives was not included in the report. Data shou ld be included to verify 
the resu lts of statistical analyses. [Note: A separate submission of AGDISP input fi les is 
helpful during the review process] 

• The raw data of the Sympatec instrument outputs suggest that the x-ray diffraction analyses 
were performed on three separate dates (i.e. 11- 19-20 15, I 1-15-2015 and 11-13-2015). It is 
not transparent in the submitted study whether the t-tests of AGDISP deposition fo r the 
reference solution (GF-2725) and the candidate tank mix additives were compared fo r each 
day. 

• Table 4 in the study report provides only one set of measured Dv10. Dvso. Dv90 (Dv = 
Droplet Volume) but it is not clear whether the measurements of Dv10. Dvso, Dv9o for the 
standard nozzle set (ASA BE S572. I) with water was performed for each day. 

All other tests related to the determination of droplet size distributions of tank mix additives 
conta in ing GF-2726 fo rmulation and GF-2726 solo were conducted in an enclosed spray 
chamber with a downdraft system. The deposition profiles of GF-2726, as well as tank mix 
additives in combination with GF-2726 formu lation were generated using droplet spectra and the 
AGDISP (v8.26) mode l. 

The results of the reviews are shown in the Table I below. The evaluation of nine tank mix 
add itives is provided in a single Data Evaluation Record (DER). Additional deficiencies and 
reviewer"s comments can be found in the study DER. 

Table 1: Reviews of the Compatibility of Tank Mix Additives for GF-2726 (Enlist Duo) Formulation 

Guideline #A Data Requirement MRID # Deficiency Study Classification 

Characteriza1ion of the 
o major deficiency but Spray Performance with 49615001 1 o Decision 

Enlist Duo- WC-2015 
result is inconclusive. 

Characterization of the Unacceptable as is but 
Spray Performance with 

49876701 See narrative above 
upgradeable if resubmitted 

Enlist Duo- 43 tank mix with the raw data and the 
additives deficiencies addressed 

Nol applicable Characterization of the 
Spray Performance with 49876702 No major deficiency Acceptable/non-guidcl inc 

Enlist Duo- Fixate 
Characterization of the 

Spray Performance with 49876703 No major deficiency Acceptable/non-guideline 
Enlist Duo- Interlock 
Characterization of the 

Spray Performance with 49876704 o now rate measurement Acceptable/non-guideline 
Enlist Duo-Liberate 
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Table 1: Reviews of the Compatibility of Tank Mix.Additives for GF-2726 (Enlist Duo) Formulation 

Guideline~ Data Requirement MRID # Deficiency Study Classification 

Characterization of the 
Spray Performance with 49876705 o major deficiency Acceptable/non-guideline 
Enlist Duo-PowerShot! 
Characterization of the 

Spray Performance with 49876706 Density of R-11 missing Acceptable/non-guideline 
Enlist Duo-R 11 

Characterization of the 
Spray Performance with 49876707 No major deficiency Acceptable/non-guideline 

Enlist Duo-Request 
Characterization of the 

Spray Performance with 49876708 No fl ow rate measurement Acceptable/non-guideline 
Enl ist Duo- Savvy 

Characterization of the 
Spray Performance with 49876709 o major deliciency Acceptable/non-guideli ne 
Enlist Duo- Woodside 

A o specific regulatory guide line is available for this testing. The testing was performed according to the testing protocol 
specified in the submitted studies based on the concurrence with the GF-2726 Notice of Re_gistration 1• 

1 USEPA (20 14) Notice of Registration, EPA Registration Number 627 19-649. US Government docket EPA­
HQOPP- 20 14-0 195-24 16; I 5-Novcmber-2014. 
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Chemical name: 

MRID 

EPA PC Code 

OCSPP Guideline: 
OECD Data Point: 

Primary Reviewer: 

. Secondary Reviewer: 

2,4-D and glyphosate 
2.4-D and glyphosate 

496 15001,4987602-09 

051505 

Not applicable 
Not applicable 

MRI Os 4961500 I. 49876702-09 

Faruque Khan, Senior Scientist, EFED. ERB I ~ {. ~ 
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2.4-D (PC code 051505) M RIDs .t96 I 500 I. .t9876702-09 

Droplet Size Characterization and AGDISP Model Deposition Analyses for Various Tank 
Mix Additives for Enlist Duo (GF-2726) Formulation 

Reports: MRID 496 1500 I. Havens, P.L. and K. Sheridan. 20 15. Characterization or 
the Spray Performance or Addi tive Tank Mixes with En listTM Herbicides -
WC-2015 - Updated Report. Unpublished study performed by Dow 
AgroSciences LLC. Actives to Products Research and Development. Dow 
AgroSciences LLC, lndianapol is. IN 46268. Study ID: WC-2015-002. 
Experiment in itiation 01 /0112015 and completion 05/01 /2015. 73 pages. (p. 
3). 

MR ID 49876702. Havens, P.L. and M. Jung. 20 15. Characterization of the 
Spray Performance of Additive Tank Mixes with En list™ I lerbicides -
Fixate. Unpublished Report. Unpub li shed study performed by Dow 
AgroSciences LLC. Actives to Products Research and Development. Dow 
AgroSciences LLC. Indianapolis. IN 46268. Study ID: Fixate-2016-00 I. 
Experiment initiation 01 /01 /2015 and completion 04/ 13/2015. 50 pages. (p. 
3). 

MRID 49876703. Havens, P.L. and M. Jung. 2016. Characterization of the 
Spray Performance of Additive Tank Mixes with Enlist™ Herbicides -
lnterLock. Unpublished Report. Unpublished study performed by Dow 
AgroSciences LLC. Actives to Products Research and Development. Dow 
AgroSciences LLC, Indianapo lis. IN 46268. Study ID: lnterlock-20 16-00 I. 
Experiment initiation 01 /01/2015 and completion 03/ 10/2016. 50 pages. (p. 
3). 

MR ID 49876704. Havens, P.L. and M. Jung. 20 16. Characterization of the 
Spray Performance of Additive Tank Mixes with EnlistTM Herbicides­
Liberate. Unpublished study performed by Dow AgroSciences LLC. Actives 
to Products Research and Development, Dow AgroScienccs LLC, 
Indianapolis, IN 46268. Study ID: Liberate-2016-00 I. Experiment initiation 
0 1/01 /2015 and completion 03110/2016. 50 pages. (p. 3). 

MR ID 49876705. Havens. P.L. and M. Jung. 20 16. Characterization of the 
Spray Performance of Additive Tank Mixes with Enlist TM Herbicides -
PowerShot!. Unpublished study performed by Dow AgroSciences LLC. 
Actives to Products Research and Development, Dow AgroSciences LLC. 
Indianapoli s, rN 46268. Study ID: Powershot!-2016-00 I. Experiment 
initiation 0 1/01 /20 15 and completion 03/10/20 16. 50 pages. (p. 3). 

MRID 49876706. Havens, P.L. and M. Jung. 20 16. Characterization of the 
Spray Performance of Additive Tank Mixes with EnlistTM Herbicides - R-
I I. Unpublished study performed by Dow AgroSciences LLC. Actives to 
Products Research and Development. Dow AgroScienccs LLC. Indianapolis. 
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2,4-D (PC code 051505) M RIDs 49615001. 49876702-09 

IN 46268. Study ID: R- 1 1-2016-00 I. Experiment initiation 0110 I/2015 and 
completion 03/ 10/20 16. 50 pages. (p. 3). 

MRID 49876707. Havens. P.L. and M. Jung. 2016. Characterization of the 
Spray Performance of Additive Tank Mixes with Enlistn.1 Herbicides -
Request. Unpublished study performed by Dow AgroSciences LLC. Actives 
to Products Research and Development, Dow AgroSciences LLC. 
Indianapolis, IN 46268. Study ID: Request-20 16-00 I . Experiment initiation 
0 I10I /20 15 and completion 03/10/20 16. 50 pages. (p. 3). 

MRID 49876708. Havens, P.L. and M . .lung. 20 16. Characterization of the 
Spray Performance of Additive Tank Mixes with Enlist™ Herbicides -
Savvy. Unpubli shed study performed by Dow AgroScicnces LLC. Actives to 
Products Research and Development, Dow AgroSciences LLC. Indianapolis, 
IN 46268. Study ID: Savvy-20 16-00 1. Experiment initiation 01/01 /20 15 and 
completion 03/ 10/20 16. 50 pages. (p. 3). 

MRID 49876709. Havens, P.L. and M. Jung. 2016. Characterization of the 
Spray Performance of Additive Tank Mixes with EnlistTM Herbicides -
Woodside. Unpublished study performed by Dow AgroSciences LLC. 
Actives to Products Research and Development. Dow AgroSciences LLC. 
Indianapolis. IN 46268. Experiment initiation 0I10I /20 15 and completion 
03/ 10/2016. 50 pages. (p. 3). 

Document No.: MR IDs 4961500 I.. 49877602, 49876703. 49876704. 49876705. 49876706. 
49876707 49876708 and 498767009 

Guideline: Not applicable 

Statements: This method was not conducted accord ing USEPA GLP Standards. Signed 
and dated statements of Data Confidentia li ty, Quality Assurance, and GLP 
were provided (pp. 4). 

Classification: The Agency finds that all the tank mix addi ti ves meet the criteria for a 
scientifically valid study and provide acceptable/non-guideline information 
except WC-2015. The results for tank mix WC-2015 additive were 
inconclusive. 

PC Code: 05 1505 

Reviewer: Faruque Khan, Senior Scientist. EFED. ERB 1 

Signature: Date: 08-04-2016 
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2.4-D (PC code 051505) MRIDs 49615001, 49876702-09 

EXECUTIVE SUMMARY 

Nine tank mix additive materials were proposed as potential additives for Enlist Duo herbicide 
(GF-2726) by the Dow AgroScience LLC. It is critical to perfo rm sufficient evaluations to ensure 
that the tank mix additives are compatible with the GF-2726 formu lation with respect to droplet 
size spectra so that the potential for spray drift is not compromised by tank mix additives beyond 
the bench mark 30 ft downwind deposition. In conformance with regulatory requirements fo r the 
addition of tank mix additives to spray tank contain ing GF-2726, nine separate studies were 
conducted in a spray chamber for GF-2726 alone and candidate tank mix additives with GF-
2726. None of the candidate tank mix additives, except WC-2015, when used in combination with 
GF-2726 herbicide, exceeded the threshold spray drift deposition at 30 ft fo r the theoretical drift 
control performance of GF-2726. Since the deposition results of the candidate tank mix WC-
2015 for the day I test were higher than GF-2726 alone, but lower in day 2, the performance of 
WC-20 15 was regarded as inconclusive. 

A. BACKGROUND INFORMATION 

The emission droplet size spectrum formed by the atomization of a pesticide is affected by many 
application conditions (nozzle type, pressure, etc.) and physical prope11ies of tank mix (e.g. 
dynamic surface tension, viscosity etc.). Several studies were conducted. measuring droplet size 
distributions (DSDs), to determine the potential effects of various spray tank mix additives to 
spray atomization and subsequent potential spray drift deposition of a standalone application of 
GF-2726 with an Air Induction Extended Range 11004 (AIXR 11004) nozz le at 40 psi. 

Droplet size distribution is a critical input parameter fo r spray drift modeling programs, such as 
AgDRIFT and AGDISP, which can estimate potential deposition profiles using the aDSD and 
other application parameters specific to a pesticide application. The AGDISP model was used to 
estimate the downwind deposition at 30 ft for the proposed tank mix additives. The deposition 
value was compared to the mean of 30 ft estimated deposition for GF-2726 alone. In order for 
the proposed tank mix add itive to be considered acceptable, the downwind deposition must be 
statistical ly equal to or lower than the mean of 30 ft est imated deposition for GF-2726 alone. 

B. Materials and Methods 

All the tests related to determination of DSD of tank mix additives containing GF-2726 
formulation and GF-2726 solo were conducted in an enclosed spray chamber with downdra ft 
system. No specific regulatory guideline is ava ilable fo r thi s testing. Therefore, the testing was 
performed according to the testing protocol specified in Append ix A of the submitted stud ies 
based on the concurrence with the GF-2726 Notice of Registration 1• 

Test Substance 

Reference Substances: 

1 US EPA (20 I 4) Notice of Registration, EPA Registration Number 627 19-649. US Government docket EPA­
HQOPP- 20 14-0 195-2416; I 5-November-20 I 4. 
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2,4-D (PC code 051505) M RIDs 4961500 I. 49876702-09 

Commercia l GF-2726 Herbicide (formulation code GF-2726, EPA registration number 62719-
649) was used as reference substance. The formulation contains 22.1 % glyphosate 
dimethylammonium sa lt (17.48% ac id equivalent. 1.7 lbs/gal) and 24.4% 2.4-D choline salt 
( 16.62% acid equivalent. 1.6 lbs/gal). 

Candidate Tank Mix Additi ves: 

Nine candidate add itive materials were used to characterize the performance of tank mixes with 
GF-2726 fo rmulation. Since these additives are proprietary mixture, the exact composition of the 
add itives are not known. The fo llowing tank mix add itives (Table I) were used to evaluate the 
potential effects on spray atomization and subsequent spray drift deposition. This table also 
provides the densities of tank mix additives and the suggested vo lume/volume composition of 
the tank mixes with the GF-2726 formulation. 

Table I. Density and Volume compositions of Tank Mix Additives 

.. - .. -
Volume 

.,. 

MRID#s Tank Mix 
Density 

additive/volume GF-
Reference 

Additive 2726 
Composition(%/%) 

49615001 WC-2015 1.253 0.25/2.8 Page 29 of Submitted study 
49876702 Fixate 1.30 0.50/2.92 
49876703 Interlock 0.879 0.20/2.92 
49876704 Liberate 0.976 0.25/2.92 
49876705 PowerShot! 0.970 0.20/2.92 

Page 27 o f Submitted studies 
49876706 R-11 NA 0.24/2.92 
49876707 Request 1.253 0.25/2.92 
49876708 Savvy 0.95 0.50/2.92 
49876709 Woodside 0.90 0.50/2.92 

Preparation o[spray solution and Generating Drop Size Distribution. 

The spray mixtures utilized WHO 342 ppm (as CaC03) synthetic standard hardness water, which 
was prepared by the add ition of reagent-grade ca lcium chloride and magnesium chloride 
hcxahydrate to laboratory deionized water. GF-2726 spray solutions were prepared in I .S L 
batches by adding the calculated volumes of GF-2726 formulation to ca lculated volumes of 
synthetic water. Solutions containing candidate additives were prepared by add ing the additive to 
the GF-2726/water so lution. As specified in the testing protocol (Appendix A of the submitted 
studies) vo lume fractions of2.8% v/v and 2.92% v/v solutions of GF-2726 fo rmulation were 
tested with the tank mixes add itive(s) at the vo lume composition(s) shown in Table 2. 

Table 2. Fractions non-volatile and active ingredient for reference and various reference+ 
tank mixes additives solutions 

5 



2,4-0 (PC code 051505) M RIDs 4961500 I, 49876702-09 

MRID Tank Mixes VolumeNolume Volume FractionsA 
Composition Non-Volatiles Active Ingredients 

496 1500 1 GF-2726 2.8% GF-2726 in 0.0 1520 0.00543 
WHO 342 ppm 
synthetic 
hardness water 

GF-2726 + WC- 2.8% GF-2726 + 0.0 183 1 0.00543 
2015 0.25% WC-2015 

in WHO 342 
ppm synthetic 
hardness water 

49876702 GF-2726 2.92% GF-2726 0.01585 0.00566 
in WHO 342 
ppm synthetic 
hardness water 

GF-2726 + Fixate 2.92% GF-2726 0.02229 0.00566 
+ 0.5% Fixate in 
WHO 342 ppm 
synthetic 
hardness water 

49876703 GF-2726 2.92% GF-2726 0.0 1585 0.00566 
in WHO 342 
ppm synthetic 
hardness water 

GF-2726 + 2.92% GF-2726 0.0 1760 0.00567 
Interlock + 0.20% 

Interlock in 
WHO 342 ppm 
synthetic 
hardness water 

49876704 GF-2726 2.92% GF-2726 0.0 1585 0.00566 
in WHO 342 
ppm synthetic 
hardness water 

GF-2726 + Liberate 2.92% GF-2726 0.01828 0.00567 
+ 0.25% Liberate 
in WHO 342 
ppm synthetic 
hardness water 

49876705 GF-2726 2.92% GF-2726 in 0.01585 0.00566 
WHO 342 ppm 
synthetic hardness 
water 

GF-2726 + 2.92% GF-2726 + 0.0 1778 0.00567 
PowerShot! 0.20% PowerShot! 

in WHO 342 ppm 
synthetic hardness 
water 

49876706 GF-2726 2.92% GF-2726 0.01585 0.00566 
in WHO 342 
ppm synthetic 
hardness water 

GF-2726 + R-11 2.92% GF-2726 0.01589 0.00568 
+ 0.24% R-1 1 in 
WHO 342 ppm 
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2,4-0 (PC code 051505) MRIDs 49615001, 49876702-09 

M RIO T ank Mixes Volume/Volume Volume FractionsA 
Composition Non-Volatiles Active Ingredients 

syn1hetic 
hardness water 

49876707 GF-2726 2.92% GF-2726 0.0 1585 0.00566 
in WHO 342 
ppm synthetic 
hardness water 

GF-2726 + Request 2.92% GF-2726 0.01896 0.00566 
+ 0.25% Request 
in WHO 342 
ppm synthetic 
hardness water 

49876708 GF-2726 2.92% GF-2726 0.0 1585 0.00566 

in WHO 342 
ppm synthetic 
hardness water 

GF-2726 + Savvy 2.92% GF-2726 0.02058 0.00567 
+ 0.5% Savvy 
in WHO 342 
ppm synthetic 
hardness water 

49876709 GF-2726 2.92% G F-2726 0.0 1585 0.00566 
in WHO 342 
ppm synthetic 
hardness water 

GF-2726 + 2.92% GF-2726 0.02034 0.00567 
Woodside + 0.50% 

Woodside in 
WHO 342 ppm 
synthetic 
hardness water 

" Example Calculations: 
The tested mixture was 2.8% (v/v) GF-2726 in water. GF-2726 has a density of 1.171 kg/L and contains 24.42 % 
(w/..,v) o f 2,4-D choline salt ( 16.65% (w/w) 2,4-D acid equivalent) and 22 .17% (w/w) glyphosate 
dimethylammonium salt. 

For example, a I 00-litcr batch would contain the following: 
GF-2726 2.8% * I 00 L = 2.8L; 2.8L * 1.171 kg/L = 3.279 kg 
Water: I 00 -2.8 L = 97.2 L = 97.2 kg 
Total weight: 3.279+97.2 = 100.497 kg 

Active ingredient fraction: 
3.279 kg • 16.65 % (a.e.) = 0.546 kg; 0.546 kg/ I 00.497 kg = 0.0054 (dimensionless) 

'on-volatile fraction: 
Reference Solution-3.279 kg* (24.42 % + 22. 17%) = 1.528 kg; 1.528 kg/I 00.497 kg = 0.0152 (d imensionless) 

All solutions were sprayed through a TeeJet Air Induction Extended Range (A IXR) 11 004 spray 
nozzle (Spraying Systems, Inc., Wheaton. IL) at a nominal pressure of 40 psi. Experimental 
condit ions are summarized in Table A-1 for each study (Appendix A). To establ ish the base line 
droplet spectra. a 2.80% v/v (for WC-2015) or 2.92% (v/v for al l other tank mix additives 
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2,4-0 CPC code 051505) MRIDs 49615001, 49876702-09 

so lutions) of the GF-2726 formu lation was tested after the first and before the final water spray 
for each testing day. 

To cal ibrate flow rate of 0.4 gallons per minute, the spray pressure at the sprayer contro ller unit 
was set slightly higher (49 psi) than the target pressure, giving a pressure of 40 psi at the spray 
nozzle (as measured by the in-line analog pressure gauge near the nozzle). By measuring spray 
vo lumes collected over I 0-second periods. the pressure was adjusted to obtain the desired flow 
rate. 

The Sympatec Helos/KF particle size analyzer fitted with an R7 lens with capability of detecting 
droplets in a range from 0.5 to 3500 µm was used to characterize the drop size spectra. All 
measurements were made across the beam line at 12 inches down from the nozzle outlet orifice 
with linear actuator to co llect the complete DSD of the spray pattern. The droplet size spectra 
were measured in the stable air flow system of the spray chamber. The purpose of sufficient air 
flow to keep the small drops moving forward and to prevent them from swirling back and being 
measured multiple times. Data were collected at a I 00 milliseconds (ms) frequency during the 
scan across the spray pattern, with beginning and ending triggers of 0.1 % obscurations in 
channel (86 µm). Diffraction readings were then integrated into the final spectrum by the 
instrument software. The spectrum results were saved in the internal Sympatec database. 

A GD/SP Modeling o[Potential Spray DriO Deposition. 

The deposition profile for each replicate test of GF-2726, as well as tank mix additives in 
combination with GF-2726 formulation, were generated using droplet spectra and AGDISP 
(v8.26) model. The key inputs and example AGDISP model output were included in the 
Appendices C of the submitted studies. All inputs, except for the droplet spectra and 
volatile/non-volatile fractions, were kept constant for all of the simulations. Droplet spectra 
inputs and outputs for each model run were provided in the Appendix D of the submitted studies. 
Various AGDISP model inputs were selected based on a field study (MRID 48844001). As 
outl ined in the GF-2726 Notice of Registration (see footnote I) and the test protocol developed 
by the Dow AgroAcience LLC (Appendix A of the submitted studies), a one-sided upper bound 
t-test was performed on the modeled deposition at 30 feet downwind as a comparison metric fo r 
the additive-containing mixtures versus sprays of GF-2726 fonnulation alone. 

C. RESULTS AND DISCUSSION 

Environmental conditions such as temperature and humidity, as well as air velocities. are shown 
in the Table A-1 of each studies. The droplet size spectra were measured in the stable air flow 
system of the spray chamber. The ai r flow velocities ranged from 320 fpm (ft per minute) [3.64 
mph (mi les per hour] to 363 fpm (4.1 3 mph] for these studies. The air speed variabi lities were I 
to 8% during the experiments that were conducted for each day and were within the Agency 's 
standards for the ORT protocol (USEPA 20 16). 

The spray droplet distribution analysis results for solo GF-2726 formulation and each tank mix 
additives in combination of GF-2726 fonnulation were summarized in Table I in the Appendix 
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2.4-D (PC code 051505) MRIDs 49615001. 49876702-09 

C of the submitted study reports. Examples of Sympatec particle size analysis and spray droplet 
distribution analysis results are included in Appendix B. 

Deposition profiles for solo GF-2726 and tank mix add itives with GF-2726 formu lation were 
generated using AG DISP (v8.26) model. Selected AGDlSP input values were based on a field 
study (M RID 4884400 I). The modeled mean depos itions and statistical results at the 30-ft 
benchmark di stance are presented in the Table 3. The output data sets from AG DISP were read 
into R (R Foundation fo r Statistical Computing, Vienna, Austria). The funct ion interpSpline 
from li brary (sp lines) was used to interpolate the 30 ft. estimated deposition of spray drift 
frac tions for each replication using a spline funct ion fit to the data (Tables 0-1 through 0-9 in 
the Appendix D). A p-va lue less than 0.1 for one-tai l upper bound t-test statistica l significance 
was adopted based on the GF-2726 Notice of Registration. The function t-test from I ibrary (stats) 
was used to perform Welch 's t-test assuming unequal variances by the study authors (in page 18 
of the submitted studies). A student t-test, assuming unequal variance. was also perfo rmed by the 
reviewer to confirm reported results in the submitted stud ies. Statistical resu lts in Table 3 were 
determined by the study reviewer. The depositions of candidate tank mix add itives except WC-
2015 in combination with GF-2726 were statistical ly less than or equal to GF-2726 alone. The 
deposition results of candidate tank mix WC-2015 fo r day I test was higher than GF-2726 alone 
but lower in day 2. Thus the deposition results were inconclusive to determine the performance 
of the WC-2015 additive. 

Table 3. AGO ISP Modeled Mean Deposition of GF-2726 Solo and GF-2726 in combination 
with Various Tank Mix Additives and the Results of T-tcst 

Date MRID# 
Tank Mix #of Mean p-value @ 

Results Conclusion 
Additive ID. Replication (SJY') (l = 0.1 

Reference (G F-2726) 

04/27/201 5 4961500 1 NA13 6 
0.03827 NA NA NA 
(0.0013) 

04/28/201 5 496 15001 NA 6 
0.03888 NA NA NA 
co.0010) 

3/03/29 15 49876702 NA 6 
0.03910 NA NA NA 
(0.000./) 

02/ 17201 5 49876703 NA 6 
0.040 18 NA A NA 
(0.0015) 

01 /27/2015 49876704 NA 6 
0.03930 A A A 
(0.0009) 

01 /29/20 15 49876705 IA 6 
0.04000 I A A A 
(0.001 J) 

02117/2015 49876706 A 6 
0.03930 

A A 'A 
co.0009> 

0 1/29/2015 49876707 A 6 
0.04000 A A 'A 
(0.0013) 

01 /27/20 15 49876708 A 6 
0.03930 A I A A 
(0.0009) 

0 1/27/20 15 49876709 A 6 
0.03960 A A A 
(0.0009) 

GF-2726 +Tank Mix Additive 
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2,4-D (PC code 051 505) MRIDs 496 15001. 49876702-09 

04/27/2015 ... 0.0397 
0.04 

Higher 
.) 

({). 0()()8) Deposition 
49615001 WC-2015 Inconc lusive 

04/28/20 15 3 
O.Q38 I 

0.18 5 Deposition 
(0.001 /) 

3/03/29 15 49876702 Fixate ... 0.0404 
0.18 5 Deposition Acceptable .) 

(0.0020) 

021172015 49876703 Interlock 3 
0.0389 

0.05 5 Deposition Acceptable 
(0.0006) 

01 /27/2015 49876704 Liberate ... 0.0356 
0.02 5 Deposition Acceptable .) 

(0.0016) 

01 /29/2015 49876705 PowerShot! 3 
0.0404 

0.40 5 Deposition Acceptable 
(0.0021) 

02117/20 15 49876706 R-1 1 3 
0.0366 

O.Q7 5 Deposition Acceptable 
(0.0018) 

0I /29/20 15 49876707 Request ... 0.0400 
0.40 5 Deposition Acceptable .) 

(0.0021) 

0I /27/2015 49876708 Savvy 3 
0.0366 

0.07 5 Deposition Acceptable (0.0018) 

01 /27/2015 49876709 Woodside 3 
0.0379 

0.03 5 Deposition Acceptable 
(0.0009) 

A Standard Deviation 
n A Not Aeelicable 

To measure the reproducibi I ity of the test system over the duration of the testing, A IX R 11004 
nozzle was tested with deionized water. Droplet size spectra of the A IX R I I 004 nozzle were 
performed at the beginning of each testing day, as well as at the conclusion of testing. The 
instrument performance test results, based on the water sprays and the beginning and end of the 
testing day, are shown in Tables F-1 to F-9 in Appendix F. Based upon Dv0.5 and% fines. 
instrument performance was within I 0% of the coeffic ient variations over the testing periods. 
which is within the Agency's I 0% standard deviation around mean diameter for repl icate 
measurements according to the DRT protocol (US EPA 20 16)2. 

D. ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS 

Analytical data for tested nozzles were submitted, so reviewers were able to confirm the reported 
drop size distribution and statistical analysis. This study is classified as acceptable. with no major 
deficiencies. However. the fo llowing inconsistencies were noted. 

• Commercial GF-2726 Herbicide (formulation code GF-2726. EPA registration number 
62719-649) of Dow AgroSciences Sample Management. Lot 3 I 8 I 63 RO I was used in the 
evaluation performance of various tank mix add itives. The fonnulation contains 22.1 % 
glyphosate dirnethylamrnonium salt ( 17.48% acid equivalent, 1.7 lbs/gal) and 24.4% 2.4-
D choline salt ( 16.62% ac id eq ui valent, 1.6 lbs/gal). However, the vol ume fraction of 
2.92% of GF-2726 was used for all tank mix add itives except WC-20 I 5 in ca lculating 
volati le/non-volati le fractions for AGDISP modeling. A volume frac tion of 2.8% v/v was 
used for WC-2015 in calculating volat ile/non-volati le fractions. No explanation was 
provided for this inconsistency. 

~ l111ps: "W\\ .epa.gov, reducing-pc ticide-dri ft1gcncriC-\ l'rificatio11-protoco l-1cstim.!-pestic idc-appl ication-spnl\ -dri fl 
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• For WC-2015. a t-test was performed using combined DSD data col lected from two 
different days. Comparisons between the deposition profile of GF-2726 alone and WC-
2015 tank mix additive should have perfonned independently for each day. 

• Density of R-1 I is not available in the study report. Therefore, there is an uncertainty in 
estimating volatile/non-volatile and active fractions for tank mix additive R-11, an 
important input parameter for AGDISP modeling. 

• Flow rate measurements were not reported for MRID 49876704 and MRID 49876708. 

• To measure the DSD reproducibility of the test system over the duration of the testing, an 
AIXR 11004 nozzle with deionized water was used instead of ASA BE reference nozzles. 
It is preferable to use ASA BE reference nozzles for quality control and qual ity assurances 
standards. 

E. CONCLUSIONS 

None of the candidate tank mix additives, except WC-2015, when used in combination with GF-
2726 herbicide, exceeded the threshold spray drift deposition at 30 ft for the theoretical dri ft 
control performance of GF-2726. Since the deposition results of candidate tank mix WC-2015 
fo r day I test was higher than GF-2726 alone but lower in day 2, the performance of WC-2015 
was regarded as inconclusive. The Agency finds that all the tank mix add itives meet the criteria 
for a scientifically val id study and provide acceptable information except WC-2015. 

11 
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Appendix A 

A-1. WC-2015 

Table A- I. I Experimental Conditions (MRID 4961500 I, Page 16) 

Testiug 27-apr-2015 Testing 28-apr-2015 

Beginning of End of te ting Beginning of End of testi11g 

te ting day day testing dav - ., day 

Nozzle model AIXRl 1004 10 AL\'.R I I 004 10 AL'CRl 1004 10 AL\:Rl 1004 10 - - - -
and internal 
track:irnz number 
Time 10:36 At-.1 11 :41 AM 9:37 AM l :3 1 p 1 

T emperanire 72.9F 72.7F 71.79 F 72.2..t F 

Air Flow 332 fpm 339 fpm 320 fpm 32..t fpm 

Humidity 26.9°·0 RH 26.8°0 RH 28.60,o RH 26.1° o RH 

Spray pressure 49.6 psi ..t9.6 psi 49.6 psi 49.6 psi 

setting 

Table A- 1.2 Flowrate Calibration (MRID 4961500 I. Page 16) 

1v1easuremenr number Flow rate measurements Flow rate in ga llons per 
(mL/10 sec) minute 

Testing 27-apr-201 S 

l 25 1.9 0.3993 

2 252.8 O.-W07 

3 252.6 o .. wo..i 
T estiug 28-apr-20 15 

1 252 .5 0.4002 

2 252.4 0.4001 
.., 
-~ 252.5 0.4002 

Overall mean 252.5 0.4001 

O\·erall taudard 0.21 0.0005 (0. 13° o of 
deviation nominal) 

12 
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Table A-1.3. Pressure Gauge Records (MRID 496 1500 1. Page 17) 

Gau ge pressure. p s i 
Tank M ix Rep l R ep2 Rep3 Measm·em eur 

N umber s 
u sed 

Tes tine .27-apr-2 015 
D I W<tter 40 39 39 l.2.3 

GF-2726 40 40 40 3.4.6 

GF-2726+ \\l C-
39 39 39 4 .5 .6 

20 15 
GF-2726 39 39 39 2.3.4 

DI Water 39 39 39 1.2.3 

Testin g 28-apr-20 15 
DI \\Ta ter 39 39 39 3 .5.6 

GF-2 726 39 39 39 1.2.3 

GF-2 726+ \.VC-
39 39 39 3 .6 .9 

20 15 
GF-2726 39 39 39 1.2.3 

DI Water 39 39 39 2.3.4 

L3 
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A-2. Fixate 

Table A-2. 1 Experimenta l Cond itions (MRID 49876702, Page 16) 

Date 03-Jvfa r-2015 Beginning of te ting End of testing day 

day 

Nozzle model aud AIXRl 1004 10 AIXRl 1004 10 - -
internal tracking 
number 
Time 9:09 Af..1! 2:53 PlvI 

T empen1ture 72.9 F 71.2 F 

Air Flow 324 fpm (3.68 mph) 356 fpm (4.05 mph) 

Humidity 16.8% RH 31.89°0 RH 

Spray pressure settiug 49.6 psi 49.6 psi 

Table A-2.2 Flowrate Calibration (MR ID 49876702, Page 16. Page 16) 

l\Ieasurement number Flow rate mea urements Flow rate in ga llons per 
(mL/10 sec) minute 

1 252.6 0.400-l 
2 25~.8 0.4007 
... 

252.4 0.400 l _) 

mean 252.6 0.4004 
Standard deviation 0.16 0.0003 (0.075° o of 

nomina I) 

14 
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Table A-2.3 Pressure Gauge Records (MR ID 49876702, Page 16) 

Gauge pressure. psi 

Tank Niix Repl Rep2 Rep3 ~"1easurement 

N umbers 
used 

DI Water 40 40 40 1. 2. 3 
GF-2726 40 40 40 I I "'.\ • -· _1 

GF-2726+Fixate 40 40 40 3,4,5 
GF-2726 40 40 40 l. 2, 3 
DI Water 40 40 40 l. 2, 3 

A-3. Interlock 

Table A-3.1 Experimental Conditions (MRID 49876703. Page 16) 

Date l 7-Feb-2015 Beginning of testing End of te ting day 

day 

Nozzle model and ALXRl 100..J 10 :.\I\:Rl l 00 l 10 - -
internal tracking 
number 
Time 8:56AM 2:29 Pf'v1 

Tempera tme 71.33 F 70.50 F 

Airf low 341 fpm (3.88 mph) 333 fpm (3. 78 mph) 

Humidity 10.19% RH 13.43°0 RH 

Spray pressure setting 49. 7 psi 49.7 psi 

15 
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Table A-3.2 Flow rate Calibration (MRID 49876703. Page 16) 

Measurement number Flow rare measurements Flow rate in gallons per 
(mL/10 sec) minute 

1 252.6 0.4004 

2 252.4 0.4001 

3 252.4 0.400 1 

mean 252.5 0.4001 
Standard deviation 0.09 0.0001 (0.025% of 

nominal) 

Table A-3.3 Pressure Gauge Records (MRID 4987603, Page 17) 

Gauge pressure. psi 
Tank Mix Rep l Rep2 Rep3 Measurement 

Numbers 
used 

DI V./ater 40 40 40 1. 2. 3 
GF-2726 40 40 40 2.3.4 
GF- 40 40 40 1. 2. 3 
2726+InterLock 
GF-2726 40 40 40 1. 2. 3 
DI Water 40 40 40 1. 2. 3 

16 
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A-4. Liberate 

Table A-4.1 Experimenta l Conditions (M RID 49876704, Page 16) 

Date 27-Jau-2015 Beginning of testiug End of testing day 

day 

Nozzle model and AL\:Rl 1004 10 A.IXRl 1004 10 - -
internal tracking 
munber 
Tim e 8:09 ANf 10:40 AM 

Temperature 72.8 F 71 .2 F 

Air Flow 351 fpm (3.99 mpll) 363 fpm (-Ll3 mph) 

Humidity 27.07°0 RH 25 .15°0 RH 

Spray pressure setting 49.8 psi 49.8 psi 

Flow rate measurement was not recorded for this study (MRID 4987604, Page 16) 

Table A-4.3 Pressure Gauge Records (MRID 4987604, Page 17) 

Gauge pressure, psi 
Tank Mix Repl Rep2 Rep3 1vieasure111ent 

Nun1bers 
used 

DI Water 40 40 40 L 3. 4 
GF-2726 40 40 40 1. 2, 4 
GF- 40 40 40 l. 2. 4 
2726+Liberate 
GF-2726 40 40 40 ? 4 -_ , ' ) 

DI Water 40 40 40 1. 2, 4 

17 
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A-5. Powershot! 

Table A-5. I Experimental Conditions (M RID 4987605. Page 16) 

Date 29-JCln-2015 Beginning of testing End of testiug d<ly 

day 

Nozzle model and AIXR l 100-l 10 AIXR l 1001 10 - -
internal tracking 
11m11ber 
Time 10:01 AM 2:38 PM 

Temperature 71.5 F 71.6 F 

Air Flow 345 fpm (3.92 mph) 341 fpm (3.88 mph) 

Humidity 27.07°0 RH 25. 1.5°0 RH 

Spray pressure setting 49.6 psi 49.6 psi 

Table A-5.2 Flowrate Calibration (MRID 49876705, Page 16) 

tvleasuremem number Flow rare mea uremenr Flow rare in gallons per 
(mL/ l 0 ec) minute 

1 252.9 O.-t009 
2 252.5 0.-1002 
3 252.6 O.-W04 

mean 252.7 0.4005 
Standard deviation 0.2 1 0.0003 (0.075°0 of 

nominn l) 

18 



2,4-D (PC code 051505) MRIDs 49615001, 49876702-09 

Table A-5.3 Pressure Gauge Records (MR ID 49876705, Page 17) 

Gauge pressure, psi 
Tank Niix Repl Rep2 Rep3 11easure111ent 

Numbers 
used 

DI Water 40 40 40 L 2, 3 
GF-2726 40 40 40 l. 4, 5 
GF- 40 40 40 1. 2. 3 
2726+PowerShot! 
GF-2726 40 40 40 1. 2, 4 
DI Water 40 40 40 2.3,4 

A-6. R- 11 

Table A-6.1 Experimental Conditions (M RID 49876706, Page 16) 

Date l 7-Feb-2015 Beginning of testiug End of testing day 

day 

Nozzle model and AIXRl 1004 10 Al°"XR l l 00 l 10 - -
internal tracking 
number 
Time 8:56 AM 2:29 PM 

Temperature 71.3 F 70.5 F 

Air Flow 341 fpm (3.88 mph) 333 fpm (3 .78 mpll) 

Humidity 10. 19% RH 13.43°,o RH 

Spray pressure setting 49.7 psi 49.7 psi 

19 
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Table A-6.2 Flowrate Calibration (MRID 49876706, Page 16) 

:t-. leasurement number Flow rate measurement Flow rate iu gallons per 
(mUlO sec) miuute 

l 252.6 0.-lOO-t 
1 252.-l 0.4001 
.., 

252.4 0.4001 _, 

mean 252.5 O.-l002 
Standard deviation 0.09 0.000 l (0.025° o of 

nomjnal) 

Table A-6.3 Pressure Gauge Records (MR ID 49876706, Page 17) 

Gauge pressure, psi 
Tank Mix Repl Rep2 Rep3 ivieasnrerneut 

Numbers 
used 

DI\\ ater 40 40 40 1. 2. 3 
GF-2726 40 40 40 2.3.4 
GF-2726+R-l l 40 40 40 1. 2. 3 
GF-2726 40 40 40 1. 2, 3 
DI Water 40 40 40 1. 2. 3 

A-7. Request 

Table A-7.1 Experimental Conditions (MR ID 49876707, Page 16) 

Date 29-fan-2015 Begi1miug of testing End of testing clay 

day 

Nozzle model and AIXRl 1004 10 AIXRl 1001 10 - -
internal tracking 
number 
Time 10:01 AM 2:38 Pf\1 

Temperature 71.5 F 71.6 F 

Air Flow 345 fpm (3.92 mph) 3-t l fpm (3 .88 mph) 

Humidity 27.07°0 RH 25.15°o RH 

Sprny pressure setting 49.6 psi 49.6 psi 

20 
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Table A-7.2 Flowrate Calibration (MRID 4987607, Page 16) 

?\ lea uremellt m1mber Flo\Y rare measurement Flow rare ill gallons per 
(mL/ l 0 sec) minute 

l 252.9 0 .4009 
'") 252.5 0.4002 
"' .) 252.6 0.4004 

mean 252.7 0.4005 
S taudard deviation 0.21 0.0003 (0.075°0 of 

nominal) 

Table A-7.3 Pressure Gauge Records (MRID 49876707, Page 17) 

Gauge pressure, psi 
Tauk Mix Repl Rep2 Rep3 1v1easurement 

Numbers 
used 

DIV\ ater 40 40 40 l. 2. 3 
GF-2726 40 40 40 1. 4. 5 
GF- 40 40 40 l. 2. 3 
2726+Reqnest 
GF-2726 40 40 40 L 2. 4 
DI Water 40 40 40 2.3. 4 

2 1 



2,4-D (PC code 051505) MRI Os 4961500 I. 49876702-09 

A-8. Savvy 

Table A-8. 1 Experimental Conditions (MRID 49876708, Page 16) 

Date 27-Jan-201 5 Begiuning of testing End of te tiug day 

day 

Nozzle model and AIXRl 1004 10 AL\:Rl 1004 10 - -
internal tracking 
nmuber 
Time 8:09 M.1 10:40 PM 

T em perc1 tu re 72.8 F 71.2 F 

A ir Flow 351 fpm (3 .99 mph) 363 fpm (-t.1 3 mph) 

Humidity 17.23°0 RH 13.53°0 RH 

Spray pressure setting 49.8 psi 49.8 psi 

Flow rate measurement was not recorded for thi s study (MRI D 4987608, Page 16) 

Table A-8.3 Pressure Gauge Records (MRID 49876708. Page 17) 

Gauge pressure, psi 
Tank .tv1i x Repl Rep2 Rep3 Ivf easuren1e11t 

Nmnbers 
used 

DI Water 40 40 40 1. 3. 4 
GF-2726 40 40 40 1. 2. 4 
GF-2726+Savvy 40 40 40 1. 2. 3 
GF-2726 40 40 40 I 4 -- · . ) 

DI Water 40 40 40 1. 2. 4 
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A-9. Woodside 

Table A-9. I Experimenta l Conditions (MRID 49876709, Page 16) 

Date 28-Jan-2015 Beginning of testing End of re ting day 

day 

Nozzle model and _-\IXR I I 00-1 10 AIXRl 100-1 10 - -
internal tracking 
muuber 
Time 9:31 A1v1 2: 17 PivI 

T empernture 71.3 F 71.7 F 

Air Flow 345 fpm (3.92 mph) 335 fpm (3.81 mph) 

Humidity 1 3 . 15~oRH 13.32°0 RH 

Spray pres nre setting 49.6 psi 49.6 psi 

Table A-9.2 Flowrate Calibration (MRID 49876709, Page 16) 

~1easurement number Flow rare measurements Flow rate in gallons per 
(mU I 0 sec) minute 

1 252.8 0.4007 
.., 252.4 0.400 I 
... 
..) 252.3 0.3999 

mean 252.5 0.4002 
Standard deviation 0.22 0.0004 (0.087°0 of 

nominal) 
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Table A-9.3 Pressure Gauge Records (M RID 49876709, Page 17) 

Gauge pressure, psi 
Tank Nfix Repl Rep2 Rep3 :tvieasurement 

Numbers 
used 

DI \:\Tater 40 40 40 1. 2. 3 
GF-2726 40 40 40 l. 2. 3 
GF- 40 40 40 1 ? ... . -· .) 
2726+ Woodside 
GF-2726 40 40 40 1. 2, 3 
DI \:\Tater 40 40 40 1. 3. 5 
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Appendix B. 

Example of Sympatec Laser particle Size Analyzer Reports (Example from M RID 4961500 I) 

HE LOS Partic le S i1.e Analysis 
\\'/Sf)UX 5 

Hl:LOS <H211J7) •"= SPRAYER. R7: 0.5/18.0 ... JS00~1m 2015-0+27. 10:43:57 m 
\\'a t('r 

x .. = 211.27 µm XJt = 427 .85 11m 
x,. =25J.78µm JIU ,. 6'.?4.U µ m 

x,. = 688.45 µm 
X91 =939.<I~ µm 

SMD = 353.53 µm 
Sv = 0. 02 rri1/crri 

VMD = +U.42 µm 
s.. = 169.7!cm¥g 

100 .---.---.--.-................ -rn ....... ""'"~...,...--r...,....,...,. ........ TT'T...,.,"TnT~...-...,.....,-..-r,......,.....,..,.,.,... .... -e-1 ... -9-i ... ....., 1.so 

~ --. 
Cl 

" 
~ .. 
A 

~ 
'; 
a 
s 

90 

80 

70 

60 

.50 

JO 

30 

~() 

2_00 • 

1.7~ 7 
150 ~ 

L!S ~ 
1.00 -;. 

0.7~ f 
-'< 050 -

G 
10 

s 10 .50 100 500 

0.2~ 

t__...1-.LJ'-'-'LLL.l.Wl.l.Wi.l_-.1...!U. .. .W1'111111IMllllllDLL-L.J..J..J..LU..UJJJ.lliJ..41..-..t-e4'4-l..-:l o.oo 
1().:(1 

~: 

cumul:ilh' r dl, trtbutlon 
Xi/JUD Q.illJ&, xJpm 
:a. oo :l.00 "· 00 
22.00 0.00 86.00 
2G . OO J . 00 100. 00 
30.00 0.00 l20.00 
36.00 0.00 l ':>0. 00 
.C.C. 00 0 . 00 180. 00 
~2.CC : . oc 2:0. 00 
62.00 0.09 2!>0.00 

drnsity d~rlbutlon I log. ) 
wpm 41lla x.l)am 

3. 01.i :l.Cic. r.1. n 
: 9.90 0.00 79.17 
:J. 9~ :: . 00 J2 . 7{ 

21.93 0.00 : 09. !>4 
J2.d6 0.00 13,. :fi 
39 . 80 C. 00 l6e. 32 
'I. ijJ 0 .0ll : !)4, 42 

!>6.18 O.Ol 229.13 

n'Uralioa: WINOOX 5.1.1.0, UIU.D 
n?Vlllidation: 
rerreoce mn;11irrmmc OJ. Z7 I 0:43:43 
ccuumin:nion: 0.00~ 

prnldl ~ud µm 

9Rr .. f'lllRlrlT. 

NlllUk ACXRI 1001_ 1C 
Spniy ~ .!O psi 
Samp~ Nmr: Gf..27'-6....bc;illnin; .i.-27· IS 

Q.i/IJ&, xJpm Q1/<k xJµm 
0 .26 300 . 00 13. I':> :::J. J 

O.!>O 360.00 3!> .!18 l 4GO.OO 
0 .91 420 . 00 48 . 3 1 : 70 . 00 
l. 7'I !100. 00 6!1.01 20£.0.0C 
3 . / l GOJ.00 81 . &6 -H O. 00 
6 .U '120.00 92 . 91 2940. 0C 
'.1.82 tlGO. JO JEI . o: ::l~OC.CC 

l!t.37 1020.00 100.00 

.. x.l)ua CIJcl x,./Jlm 
O. ti2 2 /~. !;( :.or. : t t:. ~_, 
0.0, 328.63 :.,9 :33, . 62 
C . CG J e1;. i;, : . ') : : ~.1.-. oG 

O.l l (!J8.26 2.20 :&93.2!! 
0 .20 >4 I. IZ :2. : o 2:'.~l.13 

0 . 3~ G!i7.Z1 L(J 2689.31 
o.~1 ISC.. 89 0 . G':> J:Ol.bC 
0.13 936.!>9 0.21 

pnichlct: W 111tr 
d..'llSdy: 1.00;fcmJ 
~[Ktor. 1.00 
c-: 3.17 'l 
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Example of Droplet Size Distributions from Sympatec Helos Output and Input parameter fo r 
AGDISPModeling(Example from MRID49615001) 

D I s· rop;et 1zes 

Testing Day- 27-April-2015 

Cumulative volume fraction 
Droplet GF-2726. beginning of GF-2726, end of testing 

size. testing day day \VC'-2015 
µm 

Rep I Rep2 Rep3 Rep I Rcp2 Rep3 Rep I Rcp2 Rep3 

18 0 0 0 0 0 0 0 0 0 

22 0 0 0 0 0 0 0 0 0 

26 0 0 0 0 0 0 0 0 0 

30 0 0 0 0 0 0 0 0 0 

36 0 0 0 0 0 0 0 0 0 

44 0 0 0 0 0 0 0 0 0 

52 0 0 0 0.05 0 0 0 0.06 0.06 

62 0.09 0.08 0.1 0.15 0.1 0.08 0.09 0. 17 0. 16 

74 0.26 0.24 0.27 0.34 0.26 0.24 0.26 0.36 0.34 

86 0.5 0.46 0.53 0.62 0.5 0.49 0.52 0.64 0.6 

100 0.91 0.85 0.96 1.08 0.92 0.92 0.96 1.09 1.03 

120 1.77 1.67 1.87 2.02 1.8 1.87 1.88 2.04 1.94 

150 3.7 1 3.56 3.97 4.08 3.88 4.03 3.97 4.16 4.06 

180 6.41 6.2 6.86 6.9 1 6.78 6.95 6.84 7.11 7.04 

2 10 9.82 9.52 10.43 10.44 10.36 10.48 10.39 10.79 10.75 

250 15 .37 14.93 16.17 16. 18 16.06 16.08 16.06 16.64 16.69 

300 23.75 23.22 24.85 24.86 24.53 24.5 24.56 25.2-t 25.57 

360 35.58 34.97 37.07 36.98 36.36 36.37 36.43 37. 17 37.86 

420 48.37 47.6-t 50.24 49.96 49.16 49.21 49.15 49.87 50.86 

500 
65.01 64.2 67.62 67.03 66.07 66.23 65.63 66.28 67.61 

600 
81.66 80.93 85.14 84.39 83.27 83.74 82.06 82.75 84.28 

720 92.97 92.43 95.88 95.52 94.36 95.09 93.14 93.86 95.4 1 

860 
98.01 97.57 100 99.24 98.59 99.07 98.04 98.45 100 
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Cumulative volume fraction 
Droplet GF-2726. beginning of GF-2726, end of testing 

size, testing day day \VC-20 J 5 
µm 

RepJ Rep2 Rep3 Rep I Rep2 Rep3 RcpJ Rep2 Rep3 

J020 JOO 99.3 J 100 JOO JOO JOO 100 100 100 

J220 JOO 100 JOO JOO JOO 100 JOO 100 100 

J460 JOO JOO JOO JOO JOO JOO JOO 100 100 

J740 JOO JOO JOO JOO JOO JOO JOO JOO 100 

2060 100 JOO JOO JOO JOO JOO JOO 100 100 

2460 JOO JOO JOO JOO JOO 100 JOO JOO JOO 

2940 JOO 100 100 100 100 100 JOO JOO 100 

3500 100 100 100 100 100 JOO 100 JOO JOO 
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Appendix C 
AGDISP modeling parameters 

Parameter Va lue Comments 

Application method 

Method Ground 

Nozzle type Flat fan (default) The direct use of DSD overrides the 
use of nozzle type 

Boom pressure 40 psi If nozzles/tank mixes were tested at 
40 psi. It has to be consistent with 
tank mix as well as Enlist for both 
TccJet and AIXR nozzles. 

Release height 0.9144 Ill Default 
Spray lines 20 Default 

Meteorology 

Wind type Single height Default 
Wind speed 6.7 1 mis 
Wind direction -90 deg Worst case default 

Temperature 18.33 °C Default 
Relative humidity 50% Default 

- - - - - - - ·-- - -- ·-
Surface 

- --- - ·- ·- - - -
Angles 0 Default 

Canopy None Default 
Surface roughness 0.0366 m Mean for "crops'' cover type 

-· 
Application technique ,., - - -

Nozzles 54, even spacin!!. Standard boom setup 

DSD From wind tunnel results, imported 
in library 

Atmospheric stabi lity Strong Default 

Swath 

Swath width 27.43 m Standard boom 
Swath displacement 0 rn Worst case 

- M" - - ..... 

Spray material 
> 

Spray volume rate 140 L/ha From GF-2726 label 
Volatile/non-volatile fraction GF-2726 at 2.8% v/v To calculate volatile/nonvolatile 

fraction in the tank mix for the 
model input. provide detailed 
information of the tested 
formulations and tank mixes. Sec 
sample calculation below " 
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Para meter I Value I Comments 

' '' Example Calculations: 
The tested mixture was 2.8% (v/v) GF-2726 in water. GF-2726 has a density of 1.17 1 kg/Land contains 24.42 % 
'w/w) of 2,4-D chol ine salt ( 16.65% (w/w) 2,4-D acid equivalent) and 22. 17% (w/w) glyphosate di methylammoniurn 
salt. 

For example, a 100-liter batch would contain the following: 
GF-2726 2.8% * I 00 L = 2.8L: 2.8L * 1.171 kg/L = 3.279 kg 
Water: I 00 -2.8 L = 97.2 L = 97.2 kg 
Total weight: 3.279+97.2 = 100.497 kg 

Active ingredient frac tion: 
3.279 kg * 16.65 % (a.e.) = 0.546 kg; 0.546 kg/ I 00.497 kg = 0.0054 (dimensionless) 

Non-volati le fraction: 
Reference Solution-3.279 kg* (24.42 % + 22.17%) = 1.528 kg: 1.528 kg/ I 00.497 kg = 0.0 152 (dimensionless) 
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Truncated AGDISP Model Deposition Results (Example from MRID 496 1500 I) 

Testing Day 27-April-2015 

Deposition, fraction of applied 

Downwind 
distance, 

GF-2726, beginning of testing day GF-2726, end of testing day WC-2015 

ft Repl Rep2 Rep3 Repl Rep2 Rep3 Repl Rep2 Rep3 

0 
0.656073 0.660996 0.63293 0.638476 0.649221 0.647057 0.654611 0.65092 0.636206 

6.6 
9.18E·02 8.90E·02 9.74E·02 9.74E·02 9.66E·02 9.79E-02 9.68E·02 0.1002 9.98E-02 

13.1 
6.25E·02 6.05E·02 6.69E-02 6.71E·02 6.61E-02 0.067733 0.066746 6.91E-02 6.84E-02 

19.7 
4.83E-02 4.66E-02 5.19E-02 5.24E·02 5. lOE-02 5.26E-02 0.051838 S.37E-02 5.29E·02 

26.2 
0.039916 3.84E-02 4.15E-02 4.22E-02 4.06E-02 4.21E-02 4.15E-02 4.31E·02 4.22E-02 

32.8 
3.48E-02 3.34E·02 0.036233 3.72E·02 3.54E·02 3.67E·02 3.65E·02 3.80E·02 3.70E·02 

39.4 
2.89E·02 2.76E·02 3.15E-02 3.26E·02 3.07E-02 3.18E·02 3.17E·02 3.32E-02 3.22E-02 

45.9 
2.72E·02 2.60E·02 2.98E-02 3.09E·02 2.89E·02 2.99E·02 3.00E-02 3.15E-02 3.05E-02 

52.5 
0 .02379 0.02265 2.61E·02 2.73E·02 2.53E·02 2.61E-02 2.64E·02 2.79E-02 2.69E·02 

59.1 
2.18E·02 2.07E·02 2.40E·02 2.53E·02 0.023225 0.023933 2.43E·02 2.59E-02 2.48E·02 

65.6 
2.14E·02 2.03E·02 2.16E·02 2.30E-02 2.09E-02 2.15E-02 2.20E·02 0.023512 2.2SE·02 

72.2 
2.08E·02 l.98E·02 2.09E-02 2.22E-02 2.01E·02 2.07E·02 2.12E·02 2.27E-02 2.17E·02 

78.7 
l.99E-02 l.89E·02 2.01E·02 2.14E·02 l.94E·02 l.99E·02 2.04E·02 0.021923 2.09E·02 

85.3 
l .86E-02 1.77E·02 l.89E·02 2.02E·02 1.83E·02 l.87E·02 l.93E·02 2.07E·02 l.98E·02 

91.9 
l.70E·02 l.61E·02 l.74E-02 1.87E-02 1.68E·02 l .72E-02 l.77E·02 l.91E·02 1.82E·02 

98.4 
l.51E·02 0.014301 0.015646 l .68E·02 l.51E·02 l.54E·02 1.59E·02 1.72E-02 l.63E·02 

105.0 
l.31E·02 l.24E·02 l.38E·02 l.48E·02 1.33E·02 l.35E·02 0.013939 1.51E-02 l.44E·02 

.. .. .. .. .. - . . .. . . 
.. 

.. .. .. .. .. .. .. . . . . .. 

.. .. .. .. .. .. .. . . . . .. 

.. .. .. .. .. .. - .. . . .. 
2598.4 

0 0 0 l .27E-04 0 0 0 8.20E·OS 8.20E-05 

2605.0 
0 0 0 l.26E·04 0 0 0 7.98E·05 7.98E-05 

30 



2.4-D (PC code 051505) ~I RI Ds 4961500 1 .~9876702-09 

Appendix D 
AGDISP Modeled Depositions at 30 ft Downwind Deposition 

Table D-1. AGDISP modeled Depositions at 30 ft Downwind (MRID 49615001) 

Deposition. fraction of applied 

Treatment Repl Rep2 Rep3 :yfeau (SD) 

Enlist Duo - 27-apr-2015 - 0.03757 

beguuiing 0.03767 0.03624 0.03879 (0.00128) 

Enlist Duo - WC-2015 - 0.03970 

27-apr-2015 0.03898 0.04055 0.03958 (0.00079) 

Enlist Duo - 27-apr-2015 -
0.03898 

e·nd 0.03964 0.03795 0.03935 
(0.00090) 

Enlist Duo - 28-apr-2015 - 0.03886 

beginning 0.03886 0.03763 0.04008 (0.00123) 

Enlist Duo - WC-2015-28- 0.03811 

apr-20 15 0.03737 0.03762 0.03934 (0.00107) 

Enlist Duo - 28-apr-2015 - 0.03891 

end 0.03795 0.03984 0.03894 (0.00095) 

Table D-2. AGDISP modeled Depositions at 30 ft Downwind (MRID 49876702) 

Depositio1L fraction of applied 

Treatment Repl Rep2 Rep3 ~lean (SD) 

Euli t Duo - 03-Mar-2015 - 0.03SS 

beginning 0.039 1 0.0388 0.0385 (0.0003) 

Enlist Duo + Fixate 0.0405 
0.0393 0.0427 0.0394 

(0.002) 

Enlist Duo - 03-Mar-2015 - 0.0393 

end 0.0389 0.0393 0.0397 (0.000~) 
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Table D-3. AGDISP modeled Depositions at 30 ft Downwind (MRID 49876703) 

Deposition. fract ion of applied 

Treatment Rep l Rep2 Rep3 ~ lean (SD) 

Enlist Duo - l 7-Feb-201 5 -

be giunin g 
0.04 (0 .0013) 

0.04 12 0.0402 0.0386 

Enlist Duo + Interlock 0.0388 
0.0387 0.0384 0.0395 

(0.0006) 

Enlist Duo - l 7-Feb-2015 - 0.0404 

end 0.04 11 0.041 9 0.038 1 (0.002) 

Table D-4. AGDISP modeled Depositions at 30 ft Downwind (MRID 49876704) 

Deposition. fraction of app lied 

Treatment Repl Rep2 Rep3 Mean (SD) 

Enlist Duo - 2 -jan-2015 - 0.039-

beginning 0.0393 0.0404 0.0393 (0.0006) 

Enlist Duo + Liberate 0.0356 
0.0364 0.0366 0.0338 

(0.0016) 

Enlist Duo - 27-jan-2015 - 0.0388 

end 0.0379 0.0388 0.0398 (0.0009) 
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Table D-5. AGDISP modeled Depositions at 30 ft Downwind (MRID 49876705) 

Deposition. fraction of applied 

Treatment Rep I Rep2 Rep3 Mean (SD) 

Enlist Duo - 29-jan-20 15 -

be gill1lin g O.O-t21 0.0401 0.0380 
o.o-t (o.oo:n 

Enlist Duo + PowerShot ! 0.040-t 
0.0390 0.0393 0.0428 

(0.0021 ) 

Enlist Duo - 29-jan-2015 - 0.0399 

end 0.040-t 0.0398 0.0396 (0.000-t) 

Table D-6. AGDISP modeled Depositions at 30 ft Downwind (MRID 49876706) 

Deposition. fraction of applied 

Treatment Rep l Rep2 Rep3 Mean (SD) 

Enlist Duo - l 7-Feb-2015 - 0.0397 

beginning 0.0393 0.0404 0.0393 (0.0006) 

Enlist Duo + R-11 0.0366 
0.0375 0.0346 0.0378 

(0.0018) 

Enlist Duo- 17-Feb-20 15 - 0.0388 

end 0.0379 0.0388 0.0398 (0.0009) 
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Table D-7. AGDISP modeled Depos itions at 30 ft Downwind (MRID 49876707) 

Depo ition. fraction of applied 

Treatment Repl Rep2 Rep3 r..reau (SD) 

Euli$T Duo - 29-jan-2015 -

begim1ing 0.042 1 0.0401 0.0380 
0.04 (0.002) 

Enli. t Duo + Request 0.0404 
0.0390 0.0393 0.0428 

(0.00~ l ) 

Enlist Duo - 29-jan-2015 - 0.0399 

end 0.0404 0.0398 0.0396 (0.0004) 

Table D-8. AGDISP modeled Depositions at 30 ft Downwind (MRJD 49876708) 

Deposition. fracrion of applied 

Treatment Repl Rep2 Rep3 !\lean (SD) 

Elllist Duo - 27-Jau-2015 - 0.0397 

. begimling 0.0393 0.0404 0.0393 (0.0006) 

Enlist Duo + SaYvy 0.0366 
0.0375 0.0346 0.0378 

(0.0018) 

Enli t Duo - 27-Jan-20 15 - , 0.03SS 

end 0.0379 0.0388 0.0398 (0.0009) 
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Table D-9. AGDISP modeled Depositions at 30 ft Downwind (MRID 49876709) 

Deposition. fraction of applied 

Treatment Rep l Rep2 Rep3 Mean (SD) 

Enlist Duo - 28-j an-2015 - 0.0389 

be ginning 0.0397 0.0389 0.0381 (0.0008) 

Enlist Duo + Woodside 0.0378 
0.0380 0.0387 0.0369 

(0.0009) 

Enli t Duo - 28-jan-20 15 - 0.0402 

end 0.0401 0.0403 0.0402 (0.000 l ) 
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Appendix F 

Table F-1. Selected Drop Size Distributions for Quality Check Results (MRlD 49615001) 

Deionized water Beginning of testing day End of testing day 
sprays 

Testing 27-Apr-20 15 
DVo.s % < 150 um DV05 %< 150 um 

Rep l 413.0 6.72 421.2 6.96 
Rep2 415.0 7. 17 403.6 7.76 
Rep3 427. 1 6.6 407.S 7.73 
Means 418.4 6.83 410.9 7.48 
Percent change, 
beginning to end of 
day 1.8% -9.6% 

Testing 28-Apr-20 15 
DVo_s %< 150 um DVos %< 150um 

Repl 4 14.8 7.02 419.5 7.33 
Rep2 421.5 6.73 421.1 7.08 
Rep3 424.0 6.32 41 7.5 6.99 
Means 420.1 6.69 419.4 7.13 
Percent change, 
beginning to end of 
day 0.1 7% -6 .6% 

Table F-2. Selected Drop Size Distributions for Quality Check Results (MRID 49876702) 

Deionized water Beginning of te<..ting day End of te<..ting day 
<..pray<.. 

DVo.s % < 150 ~Ull DVo.s o/o < 150 ~Ull 
Repl 411. 70 7.96 438.78 7.05 
Repl 414.57 7.96 444.90 6.93 
Rep3 423 .7 5 7.22 430. 10 6.28 
Mean<.. 416.67 7.71 437.93 6.75 
Percent change. 
beginning to end 
of day 5.10% -12.45% 
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Table F-3. Selected Drop Size Distributions for Quality Check Results (MRlD 49876703) 

Deionized \Yater Beginning of testing day End of testing day 
sprays 

DVo.s % < 150 <Xlll DVo.5 % < 150 OQll 

Repl 413.7 8.20 406.95 S.73 

Rep2 403.9 8.64 402.92 8.6 

Rep3 414.7 7.62 409.59 8.05 

Means 
410.S 8. 15 

406.49 8.46 

Percent change. 
begiiming to end 
of day -1.04% 3.76% 

Table F-4. Selected Drop Size Distributions for Quality Check Results (MRID 49876704) 

Deionized \Yater Beginning of testing day End of testing day 
sprays 

DVo.s % < 150 ~un DVo.s % < 150 ~llll 

Repl 424.06 7.47 41 6.2 7.27 

Rep2 41 1.45 7.62 423.18 6.6 

Rep3 409.00 7.95 426.83 6.71 

Means 
4 14.84 7.68 

422.07 6.86 

Percent change. 
beginning to end 
of day 1.74% -10.68% 
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Table F-5. Selected Drop Size Distributions for Quality Check Results (MRID 49876705) 

Deionized water Beginning of testing day End of testing day 
sprnys 

DVo.s % < 150 ~Ull DVo.5 % < 150 ~llll 
Repl 427.3 7.23 422 .9 7.19 
Rep2 426.9 7. 19 424.0 6.92 
Rep3 422.1 S.45 41 6.2 7.88 
Means 425.4 7.62 421.0 7.33 
Percent change. 
beginning to end 
of day -1.03% -3.85% 

Table F-6. Selected Drop Size Distributions for Quality Check Results (MRID 49876706) 

Deionized \\·ater Beginning of testing day End of testing day 
sprays 

DVo.5 % < 150 ~llll DVo.s % < 150 ~llll 
Repl 413 .7 1 8.20 406.95 8.73 
Rep2 403.86 8.64 402.92 8.60 
Rep3 414.69 7.62 409. 59 8.05 
Means 410.75 8.15 406.49 8.46 
Percent change. 
beginning to end 
of day -1.04% 3.76% 

Table F-7. Selected Drop Size Distributions fo r Quality Check Results (MRID 49876707) 

Deionized \Yater Beginning of testing day End of testing day 
sprays 

DVo.s % < 150 pm DVo.s % < 150 ~Ull 
Repl 427.3 7.23 422 .9 7.19 
Rep2 426.9 7. 19 424.0 6.92 
Rep3 422.l 8.45 41 6.2 7.88 
Means 425.4 7.62 421.0 7.33 
Percent change. 
beginning to end 
of day -1.03% -3.85% 
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Table F-8. Selected Drop Size Distributions for Quality Check Results (MRID 49876708) 

Deionized water Beginning of testing clay End of testing day 
sprays 

DVo.5 % < 150 OQU DVo.5 % < 150 OQll 

Repl 424.06 7.47 41 6.2 7.27 
Rep2 411.45 7.62 423.18 6.60 
Rep3 409.00 7.95 426.83 6. 71 
Means 414.84 7 .68 422.07 6.86 

Percent change. 
beginning to end 
of day 1.74% -10.68% 

Table F-9. Selected Drop Size Distributions for Quality Check Results (MRJD 49876709) 

Deionized water Beginning of testing day End of testing day 
sprays 

DVo.5 % < 150 pm DVo.5 % < 150 ~llll 
Repl 423.5 6.78 4 17 . .2 7.39 
Rep2 41 6.7 7.20 424.9 7. 19 
Rep3 418.6 7.1 0 421.1 6.98 
Means 419.6 7.03 42 1.1 7. 19 

Percent change. 
beginning to end 
of day 0.35% 2.3% 
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